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B. 

ffl* s«±r ^ i -5 sifrr -5 c t t -r s i 
tr «»«^ 1-5 (ofsinif)^\z^$s^<K>m»cmmm 

fi. 

^^-^lZ-{f^'Dm'A\ZT}^\^XT^^O\ZL^Ch 

s. 
s. 



#5i¥4-2 3 1 80 3 

2 

-5^*^ 1 0 x« 1 1 Be«coig*i:aai^@o 
^.iiLT^tt, ^wmmMi.\zw^^^nm^<om$. 

[B*:^ 1 4 ] bS^:^ 1 — 13 coHnj5MciBecD|&|jt 

, xAo 

20 [0 0 0 1] 

->:^y'i^mo>m»«im:^m:sLummizmT^%<Di^ 

y':^^^^(D^<a>m7&(0^^\zmmtsnxu^. 

mAmm^mTif^^^r^o. R'D^iE^m^nizKi,^ 
jftjc*^. ^o>^7.7^A\zt'oxmmf3:m»}tm»ikm 
so mmx^f). ^<^^nx}::y^ry:/i.rz.mi^<Dm^o 
n7^mm\z£^^^^ni>m^mtiRzs9!im&\zs^mr 

[0 0 0 2] 

-6. ^^z<r>':/^)XA(o-r:>(Dmt^^xm^^. ^2® 
r:>^n^. ^3®;0i^co^^-f >?-fe>ifThf7>>r 
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[0 0 0 3] miKir>itcDfiSc0WJ&«*gl4^fF^4 3 5 3 
^^r^'^zy^ liffi«<^> WfiiXO^«e-p ^ /I v 5^ a- 

-m&m:^\t. ^mco^^/'Xi^^^wLmzmrn'r^tpi 
\z. ^ti^^^r/^z^^<D^it:mmzmi^i.. mm^^iti 
^^(ommwzmmr^o te^«i«WT««jE$7u^ 
^H<Dm^<o^r^^iy^\z§^if^T^. mm^miz^n^m 
_ tt«£fi }tm&^^m \z^r) ^-i-s it /t >-i^ \z 

[0 0 0 4] 

iSi\zmmi)^^^o W\z. ru-fi^om^ay^^/^i^^^ 

^t(Di^is.mm\z^\,^xmm^^'r^. mjc> m^mzvi 
Sr^(^mmtmm^m(orz}^\zm^m^^^± u^-s, 
[0 0 0 5] *'^mo>mm\t±mhrdmmfi^^Pu< tt> 

[0 0 0 6] 

mm^^\zmm-^nrz^\^m=^(07v^^M.^^ 

^Mf-^mi^^itx^<Dikmmm\zm^<Dm&^m^i^L 
n^^5\zv. K^^mikthmm^z\^mzmi:>mm^th 

mt\z^om&^ti^^^r/^i^^ >7.^ikm'r^^m^ 

[0 0 0 7] ^^mm'^\Z7.^ y^>^m=JF^B\f^C 6 
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CO 0 0 8] ^^4^, ^«^mmst-^o±;?om^®£jD 

Ji«iA5'->cD3;i>:7c?^ti^^^tD-ro f^^(c. 
[0 0 0 9] ^m#:««^O^M±{cmScD7l/-;&ig 

^ C t J: 0 3t^^iC«ai^Blc J: 0 ^ f>n^ 1 0 

[0 0 10] ^»[5i»tt^5eo«&$w5£©^wmsiT 
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[0 0 11] ^^]i},m^(r>X'iy^>^m=f'\iL. y-x 

r>y \^\^:z.m^^mx^-h\z^m^n^wsiy.\ty- 
hm^\z^y)mm^n^n^^^vy>V7.^(D^of^ 

i^^\zmm't^mm^\^<. doa-a-jcfaifroftm 

13?»icoh^>vX:$^cDy-X;&n'QC5lz: 

vi, ii^JcDSn<»K^«::/D-fex&r/:7^hUVi/^:7 
>ryD-feX«:fflViTjteii!S«±{cSffi, 7h-i/x»^^& 

t/»ssc h ^ >>?x 5^ ^m^t^ zLh\z^r) mm-r^ z. h 

CO 0 1 2] |sjAtfS{l:i^»Ja>Xtt#U^^ 

mmm\zMr^mm.&t»^^mr^ z: ^f)ix^^. 

CO 0 1 3] ^%ejom2(D#^Ji. ±^b;t*%^09 

ftitis^gi:. ^o^m&m<DJtkm^JSLfi^^(Dm:h\z^^^ 
i^x^mi.^mi&oy^WLv'-^^^^'r^^mt. z<d 
^m^"-:^^ 1 'D&s±(ommz^\.^x(D\^m^wiy'-^ 

-f ^->^-b:>iM*^ om^n-s }d'f:tmtf\zmm'r^th 

\z. ikm^m^m<ca>i^7.7'A(Dmf^m^\tyt^^ 
mmm^m\^^^m^wmi^7.y'j^\z—mzm^'^^nx^^ 

xfi^&j^<De^iSLm\zmT^mm(Dm\z'r^z,Lifix^ 

5. «lttJg®d^e^6nfcftS*i!lSbT1^fSx-:$'* 
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^^'^'^it&r^9!im\m^(D:^mRzmm\zvtoh(D 

(EP-A) 0 3 4 3 5 8 0^. rparallel Processin 
g: State of the Art Report j 1 9 8 7^^, A— 

(^^X TAutomatic Fingerprint Recognition j » X\t 
riEEE TENCON 87j , 1987^. pp71'-75(D7i^ 

X^CDift:^: rpingerprint Verification System-Verif i 
cation Algorithmj $:#P.f S c: ■ *5g|gc7> 

J^? «iaj^@«fiifeitcD3:^7t:^|Rc^1f^$^^b#:5y^86. 

^mj^(D^m^m\zm^x^^m^WL^mmT^ z,t\z 

*SS;&^fe^ 0 ia< Tfe Ji^.i^'g'Jcll 2 :;^C7cOI^S«8 
fa t^nr^a z. ii^STfea. 

[0 0 14] 

lt«:K«>'X'5^A»:i;*ft(7)|ijg01l^p«BJC^W*r 

a. 

a? [0 0 15] mmmx$>^xiEi^\^^7.^-jvxm^^x 

mLxm-x\tmi^<Dm^\m-<on^x^vxi^^. 
[0 0 16] 01 \t^^mz^^mvimm^m<o-mv& 
m^mTo ^Mikm&m\t^np^\zcm(Dmi^mTi2^ 

^-r-SrfT (l-r) f)^i^gi^ikmm'T-(DX-Y7U^ 
^^•t^r^y"^ :/v S U ^XT H UX^ffl/^ y H 1 

lC«jKj2cmX 3ciDCOMSl&i&8C)^>iKj3 OOfTX200^J 

30 <omm}E\^<mm\^it^mm^^Wi^^^z.t,ti^x^?t>. 
[0 0 17] S2;::'fe^-r.t^ii. rU'^(D^i^mm=^ 

^x<y5^>i?^S^ei 6r*5»ri7^^:/^7Wx«r» 

^«fT &r;^J (•fe>X) THlx-Xag^l 8RrX 

2 o»c«toTHwx$n. ffl4?<oMHi9?i^{icne.»* 
o^n-^no^/iStcEM^n^o m—np^(K>±xo^^m 
mi'\tpkmnm^i%\z^^-^n. n-w^m(r:>±x(Di^ 
^m=f-\t.^mnmw2 o \zmm'^n^. fra^^i 8tt-e 

-eneo-)^T^MiiiiBi^S2 4 n^^^^n^o 

[0 0 18] ia2;c^r<fc3lC. FET16coy-hS 

txv-x$-?-n^fnff^«:i 8S.r;^j««:2 oftSi^ 
FETi 6<oKw-f>sffi^«iamffii 4ic»iisr 

a. 

[0 0 1 91 /X-;; Kl 0O«ai3g^l 23^1/7 HUX^ 
U^X7 HUx^^S®ic^Vi6»nTViaS^f?icS::fi^ 

5<7 ii^7^^:/VhUi7XTl/'^S:^r<5^atbT«Sib 
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L :7 h u V ^7 :7 ^ sa^itc^ 0 >{!:r ^ 

n>»ieh^>>?Xi$^ (TFT) iUTJ^^-r-SCi:?!)^ 

JO 0 2 01 C:<D«iaii^@CD«^C0-^J^ia3 HB^I§JT ii 
Tisf, iK^atJ/'^ry H 1 0<D3oCD;^aiaffil 4S'&tr 

/'^ rJ' - >ib L TS^ W (C T F T CO^ ^JV^m^-T^ A 

tin. M^i:s:^^i^u:2>(Dm^mmv/^^->itLx 

lE^B/r ©i^^«:a®«$SV^T F TOOy- hmffit LT 
U ilO«ffl^@T«®3RSffiJCigM|^$n-5ITOCD 

[0 0 2 1] ^mmm(DmM^^f&^it^rcsb\z. tf&m: 

IK 3 2 <«s|;^t^Sfl:->U3>x«#U'f 5 H) ^»«3 
tC{5t^WTtCMffiT^aJKtfetti^M3 4 ^mm-^. 

CO 0 2 2] ^mmm(D^mm-tm\mwL^momm(D 
^Mm^mz^^^xmisit^, -'mx\ti^^m^<D\^y 40 

^^fr&D^^rpJi^j^l 0 0ai7D>tC"r'5w(i:d^T 
i^-S. «^K3 2(^JP$«C<^lK{3^fflr'5#^£0«15f 

JittKesRtcTje^o 0 3 \z\tm^m 3 7 cd— gj^o 1 

S'rs«SKti^®3 4:6^f,7&^;5:0:^^<«n^. cniC 50 



^§^¥4-23 1 8 03 
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^um^Mc^^^a5«m«Bi Ai^^^^m^mm^z 2 (Dm 
^iz<kr)^^^m^hmmrz\fmti^. ^mmmmiA 

cfc3(c4^^/v>^3 5<D^rnjs«^;^^L. m^mu^ 
^z^^m^^n^&mt±^mmz^^. im^ms 20 

[0 0 2 4] ^<7)^r/'?V:$^>XCD^rt:^I§34tC^'r, 
04 ti:^^^/^vr5' 3 5 (D 1 ij ^—hJl^y)<D^^ 

4 CO««;d> ^jaO 4 ^ ^ D>{^i^$T^^«'g'»::tP^iT 

->lciO/t^;/~Hl 0<DMai^^l 2(DTV^\Z^^X 
20 »^TS=^^^/V>^>xo^Yl:«^gg^_hjt^Mo:)3^7C 

3^7c:/n:7 7'f;P£^t)-rHi:^;&«#^n5. ^Wl<dz 
/1 5^ 5^ > X <D a^^k f lieo 3 :;i^7c?^<^ <fc 0 ^ S -5 ;t 

^z^i:h(D(Dm\zx^m^u^:^iEmm(Du^hmiibxm 
m\zt3i^. 

30 [ 0 0 2 5 ] 7 U-f |^OS>«r (Dt^ttJSs^ 1 2 PbIO^-^ A 

^ilST^^fr (mm -BOJ^m (ir>X) ^^^1 8RCX2 
OtCci;DTHUXT^, fTffii&IiII^2 2{CJ:t)ff«^*:i 
8 lc#^*&$n^y- h/t;l/X;d*CCOfT«<*:i:Ma-rs^ 

To^fcB^^i 2(7)FETi e^^->^-^t^o mm 
\zifyio^^jih (Dm^<Dm&:f}mmm^^ 2 4 tcct o ± 

T<Ci^i^«:2 OJCfiHe^n-SfcJ^FETl 6®i$^->:t 

\tz(D^^^/^iy^<D:k^^\z&:^r^. i^-ox&mm^ 
(^^mnm $ a^tr s i: j; 0 ^ ^ co;*:^ $ 

'f'n^t\zm'^<om'rt. ly^-ji^i^mmaHizTu 

[0 0 2 6] ^5 aRZS5h\t^^r/^i^^<D^mn&^ 

7 "^Ts^-r. ms 3i\tmmikmm^m®^<D3^<DmmT^ 
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^#S»JCD1^>::^;^^^:~;^HI5IK4 i [c^j^T^o z^n-h 
xtccfct), nm^is\z^ti^-^n^v-h;vv7stnm 

(ow^j^yti^o^mmt^^mmzi^mr^. z.<d)^^x 

[0 0 2 7] J§lfi:(D^^/'?'>:$^>;;^-rpt— v(j)S:isicDa! 
\z^m<o^^m^x.wA(D^tknmw i s t<7)Ki::®tn: 

^WLn^ZLii\z^r^^^'r^z.Lf)^x^^. Z.(D^Ot^ 
SI^8&0 2Jcffl[i»r^UT*r)> ClO!>J:3;5:lgfita:iiiin 
CDBSfr^^^c^-^n-eni 5Rt/l z. 
n ^ a*i T F T S: M xiT^ © ffi^ T -5 iSa^ IC F - y 

[0 0 2 8] Ud^U. 'te(^^S^MLi^e:a:t>T^^. 

mmmz^^i^T^m^<Dm&^m^(Dm^&i bii--r 

zicDm'^iz^mm^o^/u rx^^^m^^xcn^ 
#2ot-^(Dmmmm^4 oxfis o t<om^zmxi^ft 

[0 0 2 9] c:n^<^^g:lc:J:ntf, «iai3^^75^7 H 1^ 

ts v i T-?-n e> V V ^ >x ^ai^-r § ii t dt-c 

[0 0 3 0] ^m^@co»f^j|ja)ft^&5;:cm-^(&j^^S 



6) #^¥4-2 3 1 8 0 3 

^tc^fjs-r^o V jfctxv \tnm»i sRzsmm»2 

0 \zmmt^n^m&x;^o. V 1 4 ic^^t^ 

n^mEET&^o I a&u:i b 
>XSy:H^^>4^vA'>^>Xl3»L^J««i:2 0 $$ttn^ 

[0 0 3 1] *%0^<^^aiS@ti@>Jf co^M}<?^^lg-Cfe 

^« ±m<Dmmmx\t^a^^m s a ^nmm 3 2 osm 

;^^^?^^j$^-r¥®0T*D. z:ti^(D^mmx\x^ 
m^m^ 5 3 ^ifettjmai 1 4 (DfTr»mtx^JWo±?^ ^^si 

±:Ji^m^^^^Wtm^n^->mz mih) imm 
^2<ommmA\z%mmmt^. mv^^zLn^m^^n^ 

[0 0 3 2] mB\t:^^mi^Wim.mi(Dm(r>mmm<Dmz 
a:fi«o«i«»f®0^^-r. ^omMm\'mwR^2(o 

U-f 1 4 iiJJfil^— 0;*:^$S.tK?gJ(^(D 

«^»lc:«jR$nfcfflSiJ<D»«/^y H 5 4;5^e>d^^. il 
n^<OJ^>y H«mfiil 4,i:ffl^^T^^/t->^3 5£D^ 

i^fis«^«dcr^. /iy H 5 4 ^^^z:<K>^mm\mm 
x<Dmmtm^m-x$>^. mmm\z\tmf}^&ms4± 

^ > 7.\tM\^WLm 1 A IkU 5 A tm^m 3 2 (Dm^\Z 
TS ^ >!? 1^— T— ^ 4=^ Y /X 3^ 

tmm^o^mmmmdiz^^-r^. ^^^x. yu^{z^ 
[0 0 3 3] km^it^x<nm^mm\zm^T^^it^^ 

IC> F ET 1 6 li^^^®COft^^^lC:feViT&e>nT 

U 3 >X«^^iBa'> U a >T F TT^^-r ^ C t J&tT^ 
S« ■^<Z>ftO{ZFET 1 6<7)7l/'1'ti0iJA^^'>'j3>«> • 

ZLh^X^^. U:6^L, ^a^«±OTFT(D:^dtigim 

al^M^c^IDAT;^5x/5^s«±<DTFT^^§ttm 

3 Ominx 4 0nmg^cDit«£W:^®S[<^S^®€]t8Mfi; 
[0 0 3 4] ^m^ly^):2Z^'^m^^^^%\Z\X. JYV 

;^ii]2S2 2saJ2 4S:S0il(D:5j^{Cctos«3 oo;i5a 
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[0 0 3 5] 09«±^Lfc«aiSB6O$fflVi-6m» 

;t}g«i:o#a.«s:ftai-r ^ -5 :/D ^ ^ A ^ n/h^^[pj 

DSfirE'7^-3^$:|E1gg® 6 3 l::IHtt$nTii^ffi»C0S 

CO 0 3 6] \Bi^6i \m^m(Dfm(Drc^\z^tii^m 

n ^ (D&mtm^wmcDtim^m^z^^^xm^x^'D x 
:ic\z^WiLrz^m0Rt>o\z. ii\^^}tM:^x^mvn 

[01] ^^^omi&tkm&m<o-mmm(Dm9&m0!im 

[S3] *%?gge(7)fi5fflSg«*^-ra^«j»rM0T3& 

[04] ^^^mm(Dr^mm^m%m\zfir^^rn-> 



1^mW^4-2 3 1 8 0 3 
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^ >x tm&mii(Dm<7:>m^^7r:r^y yx$>^o 

[0 5] 0 5 aSrXS bid:^^B^«|£aSBco«iailHlKO 

[0 6] 0 6 (A) - (C) fi*:»W«aiSlfiCD»|fp& 
^t-«:«M;^?S^0Tfe^. 

[0 7] a:&,zs7 b\t^mmmia&m<D2r:)(D^m 
[0 9] ^^m^iH^m^m^ii./uf^mwLwmzyi^T'A 
12 ^mmi" 

£0 2 4 «ailHlK 
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